Increasing population of the can be effect to an increase in space requirements. Fulfilling space needs means that what happens is a land use changes. green land becomes a need for development land and is the cause of the effect of rising air temperatures in cities. These changes are very important to studying for make plans on city. This study intends to examine the needs of Green Open Space spatially based on the phenomenon of increasing temperature in a location within the city compared to its surroundings or called Urban Heat Island (UHI). Remote Sensing is used to detect UHI spatially. This UHI location will be used as spatial modeling data to assess how large and where is need green space. The expected processing results are a spatial model simulation of the adequacy of Green Open Space requirements that will be a mitigation of the UHI phenomenon that is presented spatially in the form of thematic maps as one of the data that can be used as consideration in the city design planning of Semarang in the long term.
Introduction
The city as a unity of the network of human life is characterized by high population density and is characterized by heterogeneous socio-economic strata and materialistic features. Urban society consists of native people of the area and migrants. Increasing city dwellers also means increasing space requirements. Meeting the needs of space then means that what happens is the change in land use of green land into land development needs. Reduced green space causes many negative effects. Urban plans in the city design must be to study this. In the developing of urban areas must be considering the degradation of vegetation, because it will be have bad effect for the climate in city. The heat produced by the industrial process of factories, building air How to cite this article: Bandi Sasmito, Yudo Prasetyo, Nurhadi Bashit, and Titis Ismayanti, (2019),``Spatial Model of Green Open Space Needs for Mitigation of Urban Heat Island Phenomenon in Semarang'' in The 1st International Conference on Geodesy, Geomatics, and Land Administration 2019, KnE Engineering, pages 20--33. DOI 10.18502/keg.v4i3.5818 conditioners and motorized vehicles in urban areas also contributes to the increase in heat. [1 -4] .
Indonesia have major city and Semarang is one of them that is still developing to the City of Metropolis. City infrastructure developing can result in land-use dominated by built-up land and a reduction in vegetation cover. Development in big cities changes natural things into artificial one, and this can degradate of the microclimate condition [5] . Thermal comfort in human life will affected because of it. The city of Semarang experiences Urban Heat island (UHI) [6] , this shows spasial spread of thermal condition.
Changes in microclimate with periodic increases in temperature resulting degradation of comfort temperature and causes increasing energy consumption in use of air conditioning and also affecting in Increasing in pollution of fresh air, increasing CO2 gas, and the end wil be affecting human health [7 -9] .
The use of Remote Sensing method in developing spatial models can be done quickly, effectively, and efficiently. This method is more interesting than conventional methods such as data obtained in the form of digital data, the measurement covers a more distributed area compared to conventional measurements which only form certain points (samples) [10 -12] .
This study intends to examine the needs of Green Open Space (GOS) spatially based on the phenomenon of rising temperatures in a location within the city compared to its surroundings or called Urban Heat Island (UHI). Remote Sensing can be used to detect UHI spatially. This UHI location will be used as spatial modeling to assess how much and where there is a need for GOS. In the end, the adequacy of the needs of green space will be a mitigation of the UHI phenomenon.
Methods and Equipment

Methods
Radiometric Correction
Radiometric Transformation is performed to improve the visual quality of the image while improving pixel values that do not match the reflectance value or the actual spectral beam of the object, formula (1) is used for the transformation of digital numbers into radians, and formula (2) is used for transforming digital numbers into reflectance [13] . 
Emisivity
Surface emissivity is an object's ability to radiate the energy it has [14] . The energy is the thermal energy possessed by the object, both in cold and hot conditions. Even when it is snowing cold, objects still radiate energy. The power of objects to emit this energy is called emissivity. some are able to emit all of its energy or just a part of it. This is based on remote sensing thermal systems that use the basis that any object with temperatures above absolute zero (0 ∘ Kelvin or -273.15 ∘ C) emits radiation that is in the infrared wave.
Emissivity is symbolized by epsilon (ε) Emissivity has a value between 0 to 1, perfect black objects have an emissivity equal to 1 while the actual object has an emissivity of less than one. Emissivity is a dimensionless unit, the more coarse material and black the object, its emissivity increases to 1 [15] . The surface emissivity equation for heterogeneous earth surface conditions can be seen in the following equation (4): According to [16] ,`Pv' is a vegetation fraction with values varying from 0 to 1. The value of Pv can be obtained from the scaling of NDVI to minimize disturbances from moist soil conditions and surface energy fluxes. The PV value equation can be seen in formula (5) [16] :
NDVI: Vegetation index processing results
NDVImin: Minimum value of vegetation index processing results
NDVImaks: Maximum value of the vegetation index processing
Surface Temperature
The surface temperature is the temperature of the outer portion of an object. Definition of surface temperature for exposed soil is the temperature in the outer layer of the soil surface. According to [17] , surface temperature is not the same as air temperature.
The value of the two can be very different depending on space and time. Surface temperature affects the heat flux felt (sensible heat), especially during the day, because the surface temperature of objects is higher than air temperature. Surface temperature is the first element that can be identified from thermal satellite imagery, through the use of remote sensing, surface temperature can be defined as the average surface temperature of a surface, which is depicted in the coverage of a pixel with various different surface types. The estimation equation of Land Surface Temperature and parameters for processing atmospheric correction according to [18] can be seen in Equations (6). are at a minimal level. This method produces an index to determine the effect of heat conditions on human comfort that combines temperature and humidity. In equation (7) Temperature Humidity Index is build from the value of air temperature ( ∘ C).
THI: Index of Temperature Humidity Ta: Air Temperature ( ∘ C)
RH: Relative Humidity (%)
The range of classification of THI using four class of temperature range [19] and [20] , here's the classification: The Urban Heat Island (UHI) is identification by thresholding of Surface Temperature (LST) result, UHI value getiing from LST subtracting by UHI threshold value according to [21] , The equation descript in eq. (8) below: 
Equipment
Results
Radiometric transformation aims to reduce the effect of errors or inconsistencies in image brightness values that can limit a person's ability to interpret the appearance of the earth's surface. Radiometric calibration consists of radiometric corrections carried out by changing the Digital Number value into the radians TOA value and the reflectance TOA value. Land-cover in this study is divided into 3 land cover classes. namely vegetation, non- The extent of land surface temperature classes in each district can be seen in Table 3 . From Figure 3 derived Green open space spasial distribution can be seen on Figure 5 and this area can be found on Table 6 . 7 sub-districts are the focus here because they seem to be most affected by UHI's warming up and entering uncomfortable classes, can be seen on Areas affected by UHI and temperature discomfort are in the northern region or the northern part of Semarang City, as discussed in previous studies [6] , [22] . North of the city as the heart of the city is available a variety of infrastructure supporting local and regional and national economies as a busy region, north of the city as the heart of the city that is available a variety of infrastructure supporting local and regional and national 
Discussion
Conclusion
Urban Heat that causes residential discomfort in the city of Semarang occurs and can be proven by Remote sensing technology. The phenomenon of rising temperatures shows a direct relationship with the amount of vegetation in a city called Green Open Space.
This level of discomfort is directly proportional to the temperature rise but inversely proportional to the amount of vegetation. The northern area of Semarang City was identified as the hottest and uncomfortable environmental area based on Temperature
Humidity Index class distribution. The recommendation to add Green Open Space needs to be done, but it is not possible to replace the buildings that have been built there. Green Parking Lot, Green Roof / Green Wall, and Planting Trees on residential buildings are the most likely to be done. The implementation of this recommendation can be done by conducting socialization in the housing community and issuing regional regulations on the obligation to make green roofs and green walls in buildings that have been and will be built.
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